Leptochloa chinensis (L.) Nees. (Chinese sprangletop or Red sprangletop) is one of the most important invasive weeds in direct-seeded rice fields (Chin 2001) . In Kerala, Chinese sprangletop was reported as a new weed specific to the alkaline soils of Chittoor taluk (Vidya et al. 2004) . Though this weed is listed as an indicator plant for alkaline conditions, it is now seen spreading rapidly in acidic soils of Kerala also with typical example of weed shift. Continuous use of bispyribac-sodium, which is one of the most popular rice herbicides among farmers in Kerala, to control barnyard grass resulted in the dominance of Chinese sprangletop. In view of the growing menace of Leptochloa chinensis in the rice fields of Kerala, it is important to develop a new herbicide strategy by making use of the new molecule herbicides or the pre-and post-emergence herbicides already in use for effective control.
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A field experiment in wet seeded rice was conducted during second crop season of 2012 in a farmer's field of Thrissur district (75 0 58' latitude and 76 0 11' longitude and 1m below MSL), Kerala. The soil was clay loam with pH 5.2, organic C of 1.4%, available N of 890 kg/ha, available P of 24 kg/ha and available K of 281 kg/ha. The crop received 165.5 mm rainfall during 2012. The mean monthly minimum and maximum temperature were 33.9 o C and 23.2 o C. The experiment comprised 12 treatments. The herbicide oxyfluorfen 23.5 EC was sprayed as pre-emergence at 3 days after sowing (DAS), while butachlor 50 EC and pretilachlor 50 EC were applied at 6 DAS. Pyrazosulfuron-ethyl 10 WP was applied as early post-emergence at 8 DAS whereas cyhalofop butyl 10 EC, fenoxaprop-p-ethyl 6.9 EC, bispyribac-sodium 10 SC, metamifop 10 EC, azimsulfuron 50 DF and penoxsulam 24 SC were applied at 20 DAS. Hand-weeding twice at 20 and 40 DAS and weedy check were kept as controls. The treatments were applied in a randomized block design with three replications and a plot size of 20 m 2 . The rice variety used was 'Jyothi (PTB 39)'.The seed rate for sowing was 100 kg/ha. The crop was fertilized with 90, 35, 45 kg/ha of N, P2O5, and K2O respectively. One third dose of N and K and half of P were applied at I5 DAS, one third dose of N and K and half of P at 35 DAS and remaining one third N and K at 55 DAS (KAU, 2011) . Observations on weed density and weed dry weight for total weeds and L.chinensis were recorded separately with the quadrate (0.25 x 0.25 m) placed randomly in each plot at 30 DAS, 60 DAS and at harvest. The data on weed count were subjected to square root transformation ( 0.5 x  ) to normalize the distribution. Weed control efficiency (WCE) was computed separately for L. chinensis and total weeds by using weed dry weight, and weed index (WI) was computed using grain yield of weed free check and yield of treated plot. Yield attributing characters like panicles/m 2 , grains per panicle, fertility % and 1000 grain weight were recorded at harvest by placing the quadrate (0.25 x 0.25 m) in each plot. The cost of cultivation was worked out based on the labour and input cost incurred towards rice cultivation in different treatments. The data were analyzed using ANOVA and the least significant difference (LSD) values at 5% level of significance were calculated.
Weed flora and density
The major weed species found in experimental plot were grasses. At 60 DAS, the relative density was highest in the grasses Leptochloa chinensis (31%) and Echinochloa sp. (8.6%), followed by the sedges Fimbristylis miliacea (21.3%) and Cyperus sp. (16.5%), and the lowest was in the broad-leaved weeds Lindernia crustacea (10.7%), Ludwigia parviflora (8.3%) and Alternanthera sp. (3.6%). The higher proportion of grasses compared to sedges and broad-leaf weeds in rice in Kole lands was also reported by Joy et al. (1993) and Sindhu (2008) . *Corresponding author: m_vmenon@yahoo.com
The weeds, especially the sedges and broadleaved weeds, were present in all treatments except that of pretilachlor, where sedges were not recorded, and of bispyribac-sodium, where broad-leaved weeds were absent. Azimsulfuron and penoxsulam, though broad-spectrum herbicides, were found less effective compared to bispyribac-sodium in controlling broadleaved weeds. Metamifop was seen to be the least effective against sedges, and also less effective against grasses and broad-leaf weeds. At 30 DAS, L. chinensis was absent in the fenoxaprop-p-ethyl, hand-weeded control, pyrazosulfuron-ethyl, oxyfluorfen, pretilachlor and butachlor treatments ( Table 2) . At 60 DAS the population increased, and so the dry weight also increased as compared to 30 DAS. 
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Weed dry weight and weed control efficiency
All grasses, sedges and broad-leaf weeds persisted till harvest, and dry weight ( Table 1) was the highest in the unweeded plot. Hand-weeding resulted in the lowest total weed and L. chinensis dry matter production. At 30 DAS, herbicides, viz. cyhalofop, pretilachlor, azimsulfuron, butachlor, fenoxaprop-p-ethyl, and pyrazosulfuron ethyl showed less weed dry matter production ( Table 1) . At 60 DAS, the weed dry weight increased to the tune of six times in unweeded control and the lowest dry weight was noticed in fenoxaprop-p-ethyl treated plots followed by the treatment cyhalofop-butyl. At 30 DAS the population and dry weight of L. chinensis (Table 2) were low compared to that at 60 DAS and at harvest, indicating subsequent germination of this weed probably due to well managed water level in the plots initially. At 30 DAS, L. chinensis was absent in the treatment fenoxaprop-p-ethyl, and cyhalofop butyl recorded the lowest weed dry weight of 11.6 kg/ha. The highest weed control efficiency (WCE) was recorded with fenoxaprop-p-ethyl, followed by cyhalofop-butyl while lowest was in bispyribacsodium treated plot.
Yield and economics
The highest number of panicles/m 2 , filled grains per panicle , and grain yield were registered in handweeding ( Table 3) . The highest grain yield of 6.46 t/ ha was recorded in hand-weeded control plot followed by fenoxaprop-p-ethyl (5.88 t/ha) and cyhalofop-butyl (5.46 t/ha), and the lowest yield of 4.07 t/ha was obtained in unweeded control. An analysis of the economics of rice cultivation showed that application of fenoxaprop-p-ethyl provided the highest B:C ratio (2.1), (Table 3) . In a column, means followed by same superscript do not differ significantly at 5% level of significance in DMRT
SUMMARY
A field experiment was conducted to study the herbicidal management of Leptochloa chinensis (L.) Nees. during Rabi season in a farmer's field at Pullu in Thrissur district during the period November 2012 -March 2013. Post-emergence application of fenoxaprop-p-ethyl 60 g/ha or cyhalofop-butyl 80 g/ ha can be recommended in L. colona infested fields. Wherever this weed is not a problem, bispyribacsodium 30 g/ha can be recommended.
